The present investigation was prompted by a report of Reese and Ellsworth (1963) , who undertook a survey for metastases in cases of retinoblastoma, the most important single test being examination of bone marrow aspirated from the iliac crest. They found positive evidence of metastases in twelve (15.5 per cent.) of 77 patients from whom bone marrow was aspirated and marrow films examined.
It was decided to take samples of bone marrow from children suffering from retincblastoma in order to detect infiltration by malignant cells.
Method
Samples of bone marrow were taken from forty children suffering from retinoblastoma. These included cases of inactive growth following treatment with cobalt plaques and systemic cyclophosphamide, active growth in treated, cases, and active growth in new and untreated cases. Marrow was aspirated while the child was under general anaesthesia for fundus examination. The specimen was obtained from the iliac crest and averaged 0 5 ml. in volume. Eight fresh films were made from marrow particles removed by a wire loop from each specimen. The films were fixed in methyl alcohol and stained by the May-Grunwald-Giemsa technique. Sections were not prepared, firstly because of the difficulty in obtaining sufficient material in small children, and secondly because of the difficulty in identifying atypical non-malignant cells in sections stained with haematoxylin and eosin.
The eight films from each patient were scanned under a low-power objective and examined under high power with particular regard to the following points:
(1) The cellularity of the marrow.
(2) The activity and pattern of granulopoiesis. The percentage of myeloblasts in a count of 500 cells was recorded. 
Results
The results are summarized in the Table (overleaf). The forty cases studied were divided into 27 of inactive growth with previous treatment, eight of new active growth with previous treatment, and five of active growth in new untreated cases.
In no instance was any evidence found of marrow infiltration by retinoblastoma cells, despite full scanning of all eight films from each patient.
The cellularity of the bone marrow in each case was within normal limits for young children, or increased. No instance of marrow depression due to chemotherapy was encountered. Marrows of increased cellularity were found more frequently in untreated cases of active growth (60 per cent.) and treated cases of active growth (50 per cent.) than in treated cases with inactive growth (19 per cent.). This increase in cellularity was almost always related to very active granulopoiesis, with a proportionate increase in less mature white cell precursors ("shift to the left") and, on average, prominent myeloblasts comprised over 2-5 per cent. of the total nucleated count. (Fig. 1) . They resembled malignant cells in that they possessed relatively scanty basophilic cytoplasm and large nuclei of primitive appearance possessing a fine chromatin pattern. However, compared with malignant cells, they occurred singly and were very infrequent, their nuclei showed a tendency towards indentation (Fig. 2) (2) Abnormal Monocytes Present in two cases, both of active growth. These atypical forms of mononuclear cells are commonly found in the blood of patients suffering from malignant disease (e.g. Alexander and Spriggs, 1960; Salsbury, 1964; Griffiths and Salsbury, 1965) , and can also be found in the marrow. In the present series, the cells averaged 15 to 20 ,u in diameter, possessing spherical nuclei and basophilic cytoplasm (Fig. 3, opposite) . The cells differed from malignant cells in possessing relatively abundant cytoplasm, a coarse nuclear chromatin network, and indistinct nucleoli. It can be seen from Fig. 3 that the cells did not resemble glandular fever cells, particularly in their relatively large nuclei and scanty cytoplasm. The cells seen in the six cases of children suffering from retinoblastoma bore a close resemblance to malignant cells in that they were large, averaging 40 Z in diameter, possessed relatively scanty basophilic cytoplasm, and contained large nuclei with a fine chromatin network and multiple, often prominent, nucleoli (Fig. 4, opposite) . Points of distinction from malignant cells were few and fine, but assessment was made chiefly on their discrete nature and infrequency. (Fig. 5 ).
(5) Osteoblasts Present in one case. Osteoblasts are also found more commonly in the marrow of children than of adults. They were large cells, averaging 40 to 50 [± in diameter, with spherical nuclei containing a fine chromatin pattern and relatively prominent nucleoli. However, cytoplasm was abundant with an indistinct margin and the nuclei were eccentrically placed, giving the osteoblasts their characteristic appearance of a "giant plasma cell" (Fig. 6) . 
Discussion
We have been unable to confirm the finding of Reese and Ellsworth (1963) regarding the metastasis of retinoblastoma to bone marrow. On the incidence of marrow infiltration described by Reese and Ellsworth (1963) , one would have expected to find malignant cells in at least six of our forty cases. In fact, malignant cells were never seen. The absence of marrow infiltration is more in keeping with such reports of the natural history of the disease as by Wintersteiner (1897) and Jessop (1900) .
The discrepancy between our figures and those of Reese and Ellsworth (1963) (Griffiths and Salsbury, 1965 (Salsbury, 1964) .
Apart from the absence of malignant cells and the presence of various non-malignant atypical cells, the increase in chronic inflammatory cells in many of the cases, often associated with an eosinophilia, was of interest. The incidence of chronic inflammatory changes was similar in treated cases of inactive tumour and in untreated cases of active tumour, but such changes were present in every case of treated active tumour. These findings suggest that part of the change was a result of treatment (chemotherapy and radiotherapy) and that part was a reaction to active malignant disease.
Summary
Bone marrow was taken from the iliac crests of forty children suffering from retinoblastoma and examined, particularly for the presence or absence of infiltration by malignant cells. The cases of retinoblastoma included patients with treated inactive growth, treated patients with new active growth, and new untreated patients with active growth.
In no case was marrow infiltration by malignant cells found. However, many specimens contained atypical cells resembling malignant cells. Such atypical cells included megakaryocyte precursors, abnormal monocytes, primitive reticulum cells, fibroblasts, and osteoblasts. The significance of these findings and their relation to previous work on the metastasis of retinoblastoma are discussed.
